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STABILIZED ACIDIC CHLORINE BLEACH COMPOSITION 
AND METHOD OF USE 

Technical FiftM 

™^^^"«°"relatestoastabiHzedad<«cble^^^ 
«^stant«lly degrade during storage and whk*. IS par^^ 
Cleaner for removing soap scum. Kme scale, mold and m.Tdew from treated 
surfaces The ^.ventlon also relates toamett^ 

remov,ngnmescale.soapscum.moldandmlldewfromhardsurfaces The 

inventK>n further relates to microbial control on surfaces. 
Background Art 

GBMVSO .^sdoses a postered eteanslng a»„pos«c,n contaWng netel 

mc«ope.3u»a,e sate a«, aw me.,, cwc^te, in <o„*^ 

"n«*9ohk»»«.hyp««o«e accept ^hechk.*, 

9«»«<«i upon a« addi«on c* wate, to me comp<».«cn ^ 
««nl.n>ga«on.ain»«c«<»(„^,,pocN^ 

«»e)qpec.c<lctilortneo(lor. 

A sanna,^ cc»»c«l«<,„ wwch b saw to ha« an N=.ov^ 
<«ys«as*«rt«.l„UKPate«Applcado„eB207e522. n»composl«o„ 
~» »o*.m«catt.,„ h»po<*gortto. » acidsou^ 

«««cac.4andas«ftc.a„l T.«acMco«e«o(.hecomp«»o„lssakito 

ornmstone. TNsan,posl«oaho«ve,. hesbeenreportedtoe»^e*^ 
^ When Stored », damp c«x«ions a, >*e„ h 

solutions. ^ 

u s. Patent Mo. 4,622.512 reported^ overc^es m. pmWem .>«ough .he 
use o. a to» to.e, c wa.er-soh** .norsanfe ha«de h m compc^on, as 
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sc>d,um Chloride. In particular, a water-soluble bioddal composition is described as 

(3)0.01 tosparts by weight ofawater-soluble inorganic hadde.(b)25 .0 60 parts 
by weight Of an o^^agentwh^,. « a<^3 solution, reacts v^thhaw^ 
generate hypohafite ions, (c) 3 to 8 parts by weight of sulfamic add. (d) 0 to 20 

parts by weigw Of an anhydrous non^edudng organic add such asmalfc^^^ 
sucdnic add and (e) 10 to 30 parts by weight Of an anhydrous allcaB metal 
Phosphate. ThepHofa1%byweightaqueoussoiutionofthlscomposltionis 
betweenabo«t1.2and6.5. The aforementioned references, however, are 
direded to dry or pa^compositions and thus do not contem^^ 
associated with aqueous liquid bleadi solutions. 

'"P-rticular.ltisweDknownlhattheadditionofanaque^ 
«>lutK>n to an addic deaning solution will 9er>erally resuH In the evolution of 
potentially dangerous amounts of d*>rine gas. and a loss of stability. A number of 
compositions have been proposed in an attempt to ovenxme this problem US 
Patent No. 3.749.672 is directed to buffered aqueous solutior^s having a pH 
between 4 and 1 1 whid, are prepared by adding a hypod^lorite such as sodium 

hypochlorite to certain hMrydrogen compounds sud, as sulfan«cadd. Thebuffer 
^necessarytoneutrafeeaddproducedduringdecomposltionofthesolut^ 
particular. It is said that stable blead^ng compositions underaddco^^ 
PH Of about 4. 0 to 6.9) may be obtained when there Is an excess of sulfamate ' 

(e.g..amole ratio less than 2:1 ofhypodilorHe to sulfamate). Nosuggestion 
however, is madathat decreasing the hypod>lorite:sulfamate ratio to less than 11 
^*«haveastabifeingeffed.andnoratioless,han1.5:l isexempB^ 
no mease in stability is exhibited ^ the hypod>lorite:su»famale ratio drops ' 
from 2:1 to 1.5:1 at a pH of 5. 

U.S. Patent No. 5.503.768 describes a haJogen scavenger constituted by 

^^^ringandatleastonegroupwhid>containsaIone^,air.contah 
heteroatomadjacenttothearomaticring. The eledron donating aromatic 
compound. Le.. the halogen scavenge, can be added to an add deaner which 
when mixed with an oxidizing agent sud, as sodium hypod^lorite prior to use 
suppresses the release of halogen gas. It is reported that it is desirable to add the 
electron donating aromatic compound to the add deaner in an approximately 
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equal mdar amount to the halogen estimated to be released upon the mixture of 
the add Cleaner with the oxidizing agent. Hoover, this reference does not 
address either the long temi or short term stability of these solutions 

There continues, however, to be a need for stable liquid addle bleaching 
compositions that do not result In the substanfial generation of potentially 
hazardous d*>rlne gas during storage. Such addle bleaching compositions ie 
tt>ose>^lawchlorinegasgeneration.thathaveexcellentbleachlngeffic^ ' 
effectively re,m>ve lime scale whHe demonstrabng microbial control are partioiarly 
desirable. 

SUMMARY THE INVFKmnM 
The composition of this invention is a stabfeed addic bleaching 
composition comprising an aqueous solution Of a source Of source 
Chlorine Ion. a d^lorine stabilizing agent, and an addic buffer to stabilize the pH of 
the blead^ing composition in the range from about 2 to 6.5. the d*>rine 

stabrfizing agent and the source of source of unipositive d>lodne ion are in a molar 
raboofgreaterthanatxxrtin. In a preferred embodiment of the invention the 
acKte buffer is selected from the group consisting of dtric add. polyacylic add 
sucanicadd.9fcrtaricadd.adipicadd.phosphoricadd. 

^ v»,yl ethers, copolymers of maleic add with acrylic add. copolymers of acrylic 
aodwrth Vinyl ethers, and mixtures thereof. In another preferred embodiment of 
the,nvention.asourceofsourceofunipositlvebrominelonisadded. Inanother 
preferred embodiment a surfactant is added. In yet another preferred 
e|r*>odimem boric add ^ 

firnescale removal efficacy of the composition Of this lr>^ 

The stabilized addic bleadiing composition of this invention is highly 
effective for blead>ing mold stains on hard surfaces, such as 
l*e.andforremovaloflimescalefromthesesurfaces. The inventivo solution may 

ateobe employed for blead>ing foods, beverages and general soil stains on oth^ 
hard surfaces sud. as linoleum, as well as soft surfaces such as shower curtains 
and textiles (e.g.. laundry, upholstery and carpeting). The compositions of this 
invention also demonstrate microbial control activity, i.e.. sanitizing or disinfecting 
properties. 
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MODES OF CARRYING Ol rr r^c ^^^VQr^Of| 

stra^orbranchedancy,groupcon,aNngf„>.1,o20c^ 
cyctoa,Kyrreferstoacyd«:a,Mgrcx,pcon.alnlngupto20c^aUm^ TTie 

^2;rreferstoagroupderivedfrc.„acyc,^aro.a«cco.^ 

20 carbon atoms. y 

««s «lude, ,„ ^ c,«^ ,»*^ and 

a9«sinchxte.fo,«can,pte, benzene su,c„a,„We,,ote»««o„a^ and 
^^»benze„e«*onemidenete«*e. Sulfemic acid teal,, h««er. is mos, 

^ra*,, cfWonnB stabilizing aoen, is p^, i„ ^ 3,^ « 

compos«K« „ an amou,, beh«e„ about 0.1% ,„ abou. 20.0% l>y wsi*. 0, J 
■"■'■POSWco, preferably between about 1% ,„ about 10% lv>^ 
™ioa Ho*e«,.acn,icalaspec.ofttasln.entionistl«tihect*,ina 

anT^*"^''"^**'^"^"'"*"'"^'"^ 

P,e.e^ »en, about 1.5:1 « about *1. „,os, p-efe^bl, Z 
a^»ul^1:1t.aboul2.5;1. For exaa^e. sulfamic add, possessmgasingte-NH, 

<» 4<artx<«y benzene sulfonan«a and pa,^tolue« 

Po«ess«, .h«e -Ntfc o^ips. 3 nohs o, stabifc^ 

Sfenil>canlly,v*ensulfan«teisemployedasthec.*rtnestaM^ 

«hasbeen,o^,,«„neuseo..heabov^,^su,a„«,e.o»*osi,i« 
cWonne lon ratio Shifts lf« e<,.libnum of the resulting con,posi,ion away from 

Of me d^N.chlo«,su»an«,e, a«i towanfs ma more stable mon,>N- 
<«°n«u»amate. le.. HClNSQ,Na. This effect is illustratad in Table A belov. 
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Table A: Effects of sulfamate to hypochtorite mole ratio on mono & di-N- 
Chlorosulfamate concentrations. The concentration of chlorosulfamates are 
expressed in unHs of molarity (M). Solutions are citrate Inrffered and have a pH of 
about 4.0. 

Mole Ratio 

sulfamate to Hyp ocMnrit. mtOito^^mmBLM lMonoJ±CWo^^ 

0.59:1.00 0.099 qq^, 

0- 75:1.00 0.069 
1.00:1.00 0 043 

1- 50:1.00 'o^l 0.149 
5.00:1.00 0.008 

Wth out being bound to theory, it is believed that this equinbrium shift 
results in the unexpectedly advantageous composition of this invention that are 
h«hly stable and espedaBy useful for simultaneous bleaching, microbial and 
Lmescale removal appBcations. particularly where los^ pH compositions are 
des.red (e.g.. about pH 5 and below, more preferably about pH 4 and below and 
most preferably between pH of about 2 to about 4). 

The stabilized acidic bleaching composition of this invention contains a 
source Of unlpositive Chlorine ioa A convenient source of this ion is a hypo<*>lo,jte 
salt Otherconvenientsourcesofunipositive Chlorine ion include, for example 
hypochlorous add and aqueous solutions of chlorine gas. and 
«>mpounds. e.g.. N^^hlorinated Isocyanurates. H<Noro melamlnes. and 

hydantoins. The hypochtorite sate employed in the present inventkxi ind^ for 
example, potassium hypod*xite. sodium hypodA>rile. lithium hypod)lorite 

calCHim hypodtlorite and the Bee. Sodium hypod*>rite is most preferred 

Generally the hypod*>ate salt is present in an amount between about 
0. 1 % to about 10% by weigw Of the composition, preferably about 0.25% to about 
5% by weight of the composition. The amount of hypodilorite salt wil depend 
upon the desired blead>ing and antimicrobial effidency of the resulting stabiRzed 
ackftc WeachJng solution. 

A source of unlpositive bromine ion is optionally added to the composition 
Of th« «vention to enhance bleadting and microbial control perfom»ance. 
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Elemental bromine, or a bromide or bromate salt of lithium, sodium, potassium, 
calcium, magnesium, orzinc. Sncomblnatfon with the source of source of 
uniposltive chlorine Ion may serve as a source of source of unipositive bromine 

K>n. "'-s also possible to add hypobromite salts directly. The source of source Of 
unipositive bromine Ion may be present in amounts ranging from 0.05% to about 
5%, preferably from 0.05% to about 2%. 

The composition of this invention also contains an acidic buffer system 
comprising a weak add (pK, from about 2 to about 7) and its conjugate base and 
capableofstabilizinglhepHlntheran9efromabout2to6.6. Preferably the pH of 
the composition is about 2 to about 6. most preferably about 2 to about 4 
Examples of suitable buffers Include those derived from citric add, sucdnic add 
ghitarlc add. adipic add. polyaciytic add. phosphoric add. copolymers of maleic' 
a«d wrth vinyl ethers, copolymers of acryBc add with maleic add. and copolymers 
of acrylic add wHh vinyl ethers. Preferred buffer systems are those based on dtric 
acd and polyacrylic add. The buffer system is present In an amount ranging from 
about 0.2% to about 20% by weight of the composition, preferably from about 1% 
to about 10% by weight of the composition. 

The composition of this invention contains water as the solvent due to its 
low cost and environmental and safety concerns. However. If desired other 
solvents may be admbted. Soch exemplary solvents indude tertiary alcohols e g 

tert-butyl alcohol and tert-amyl alcohol, as wen as various glymes and diglym^ 
(e.g.. dialkyi ethers Of ethylene glycol, diethytene glycol, propylene glycol, and 

cfipropytene glycoD whidi can enhance the deaning of oil-borne stai^^ 

SurfadantCs) may also be mduded to enhance the deaning and/or foaming 
propertfesofthestabiSzedaddicbleadtingcompositionoftf^^ Sudt 
surfactants indude. but are not fimited to. anionic sulfonated or sulfated 
surfactants, for example, linear alkyi benzene sulfonates, alkyl sulfates alkyi 
sulfonates, ateohd ether sulfates, and the Hke. Preferred surfactants are sodium 
lauryl sulfate, sodium dodecylbenzenesulfonate. secondary alkyi sulfonates 
sodium lauryl ether sulfates, ateohol ethoxy carboxylates and alkyi diphenyl oxide 
disulfonates. Other surfactants that may be present, but are less preferred, are 
elhoxylated nonionk: surfactants, amine oxides. e.g.. lauryl dimethyl amine oxide. 
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alkyl betaines. alkyI sulfobetaines. and telraalkyi quaternary ammoniurr. 
surfactants. The amount of surfactant utilized in the acWic bleaching composition 
.s detemilned by the surfactant cleaning properties as well as the particular 

application for v^ich the addle bleaching composition Is fomHilated. Generally 
the surfactant is present in an amount between 0.05% and about 10% by weight 
of the composition, preferably between 0.05% and about 5% by weight of the 
composition. 

Optionally, the addle bleaching compositjon may contain boric add or 
borate salts, e.g.. various alkali metal borate salts such as anhydrous borax 
(disodium tetraborate), disodium octaborate telrahydrate, and dipotassium 
decarborate octahydrate. The presence of these materials has been found to 
signrficantly enhance the llmescale removal efficacy of the addle blead>lng 
composition. 1^ employed, the boric add or borate salts are typically present in an 
amount from about 0. 1 % to about 2.0% by weight of the composition, preferably 
from about 0.2% to about 1.0% by weight of the composition. 

The compositions of this invention may also contain thidcening agents to 
enhance the viscosity of the compositions. Increasing the viscosity of 
compositions can improve their optimal use on vertical surfaces. Sudi thidcened 
compositions generally would have a viscosity In a range from about 05 centipoise 
to about 2500 centipoise at about room temperature, preferably about 1 00 
centipoise to 1000 centipoise. Exemplary thidcening agents indude surfadants 
sud) as alM ether sulfates, oxidation resistant polymers sud, as acrytete resins 
(e.9.. Carbopol® 672 or 676. B.F. 6oodrid» Spedalty Chemicals. Cleveland 
Oh«). or days {e.g.. Laponite«>. Southern Clay Produds. Ina. Gonzales. Texas) 
TTie stabilized addie btead«ng composition of tWs invention is preferably 
prepared by first combining the stabilizer with an atpieous soluti^ 
some or aU Of the components of the addle buffer solution. The resulting mbcture 
Should possess enough addie buffer capadty to prevent the pH of the solution 
from rising above 7 upon addition of the uniposltlve halogen source. Without 
being bound to any theory. It is believed that d>lorine solutions at a pH above 7 
experience rapid d^lorine loss due to oxidation of sulfamate. Accordingly it is 
preferable that the addie buffer capadty of the mixture should aBow the pH of the 
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mocture to rise upon addtion of a hypochtorite source, such that the final acidic pH 
.s very close to that desired of the final composition. Next, the source of 
unipositive chlorine is slowly added to the solution >Mth good mixing. If a pH 
adjustment of the resulting mixture is required, this may be accomplished by 
adding additional ackJic or basic components of the buffer system, or adding an 
appropriate amount of strong add or strong base until the desfred pH is obtained 
Other components, e.g.. surfactants, thickening agents, solvents, or fragrances, 
may be added as desired. 

The present Invention Is also directed to the method of using the stabilized 
aodic bleaching solution of this invention to dean hard surfaces, especially those 
for wh.ch removal of Bme scale and microbial control Is desired. 

The stabilized acidic bleaching composition of this hwention is highly 
effective for bleaching mold stains on hard surfaces, such as ceramic tiles and the 
l*e. The inventive solution may also be employed for bleaching food, beverage 
and general soil stains on other hard surfaces such as finoleum. as v^B as on soft 
surfaces such as laundry, upholstery and carpeting. 

The examples which follow are Intended as illustrations of certain preferred 
embodinients of the invention, and no Imitation of the invention is impBed. 

Examples 1. 2. and 3 detail the preparation of cltrate4>uffered solutions. 

EXAMPLE 1 

Preparation Of a^ed Acidic Bleach Compositions with a 0.67: 1 ^ 

of Sulfamate-NaOCI and pH Values of 2.8 and 5.0 ""^'^^^ 

Trisodium citrate dihydrate (37.5 0). citric acid monohydrate C27.0 g) and 
sulfamic add (26.4 g. 0.272 moD were dissolved in deionized water (750 g) 

Aqueous sodium hypod>lorite (360 g of an 8.50% solution. 0.410 moo was add^ 
Slowly with stirring. The solution with a pH of 2.8 was prepared by addition of 
concentrated hydrod^ add to adjust the PH. The solution with a pH of 5.0 was 
prepared by addition of solid sodium hydroxide. Ead, solution was diluted with 
additional delonized water to bring the total mass of the solution to 1.500 kg. 
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EXAMPLE 2 

Preparation of Stabifeed AcWIc Bleach ComposHtons with a 1.0:1.0 Molar Ratio of 
SuJfamate:NaOCI and pH Values of 2.8 and 5.0 

Solutions with a 1.0:1.0 molar ratio of sulfamate:hypochlorite and pH 
values Of 2.8 and 5.0 were prepared as described fn Exarr^>le 1 . except that the 
amount of sutfamic add added was 39.3 g (0.405 moO. 

EXAMPLE 3 

Preparation ^'Stabifeed Aci^each Compositions with a 2.5:1.0 Molar Ratio of 
Sulfamate:NaOCI and pH Values of 2.8 and 5.0 

Solutions With a 2.5:1.0 molar ratio of sulfamate:hypochlorite and pH 
values Of 2.8 and 5.0 were prepared as described in Example 1 . except that the 
amount of sulfamic add added was 98.3 g (1.02 moO. and the pH adjustment to 
2.8 was accomplished by adding solid sodium hydroxide. 

All samples from Examples 1. 2. and 3 were evaluated for stability of the 
total available chlorine content as a function of time by aging at room temperature 
(22 -C) and at a sBghUy elevated temperature (40 -C). Samples were analyzed for 
total available d>lorine content immediately after preparation and at known time 
intervals thereafter. 

Known aliquots of sample solutions were arwlyzed for total availabte 
chtorine content, expressed in uiits of molarity, using iodomefr^ 
wmi addic potassium iodide and standardized sotfium IhiosuMate s^^ 
Wrk-Othmer Encydopedia of Chemical Technology. Volume 5. "Chloroamines and 
Brornoamines (Analysis)'^. 

The total availabte djiorine concentration as a fundion of time for the 
dtrate^Hiffered solutions v«th pH values of 2.8 and 5. 0. and various molar ratios of 
sulfamate:hypochlorHe is presented in Tables 1. 2 and 3. 
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imj: SoMk,,. «iu, pH of 2.8, stomd a. 22 -C (chlortne concenWoos 
available Chlorine remaining) '"raauoiai 




Solutions v.^ PH Of 2.8. stored at 40 'C (chlorine concerrtrations 
expressed as moldrity, bracketed vahiA^ 

avnib^io .K. • ^^^M values nidicate the percentage of the initial total 

available chfcwe remaining) 
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MteS: Sclubons with pH of 6.0. stored at 22 X (chlorine 
expressed as molarity, bracketed values Indicate the 



concentrations 



available chlorine remaining) 



percentage of the initial total 




I§We4: Solutions with pH of 5.0. stored at 40 'C (chlorine 
expressed as molarity, bracketed values indicate the 



concentrations 



available chlorine remaining) 
Day 



percentage of the initial total 




1^-3,3 „ Tabtes 1. 2. 3. a«, 4 shc,^ 3««y Che bleach 
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EXAMPLg4 



l»««°y*^«« (50% «<utio„. 60.0 9. (3«^ 
eo«W^Special^Chemic,b.CI^ 

(45% sduson. 20.0 9. 600dm. K-7058N. B.F. Goodrtch), (17 5, 

0.ieomo0.a«i*lo„iz«<*ate,(eo09)w«,com««d.Aqu««„sodium' 
^P«hK»itesok*o„ (14.3% ..Won, ,40.09, 0^9 HKO was *«^ad*^ 

^ ^'>"<'''^"'**"«««a*««.t>3,8b,a<idin9asmaaamountof 
c»cen.,a.edh,d„,c«o*acid The Wai mass o. *e ,„ 
1.000 kg by adding delonized water. 



EXAMPLE s 

Preparation of a Stabifeed Acidic Bleach Composition with a 1.0-1 0 Molar Ratio of 
SulfamaterNaOa and a pH Value of 3.8 

■^«^<»"V><>sition was prepared in a manner 

^' that the amount Of sulfamic add added was 26 1 g (O 270 

moo. and the PH of the mixture was adjusted to 3.8 by addi^ 
hydroxide. 

EXAMPLE fi 

Preparation of a Statgzed Acidic Bleach Composition with a 2.5-1 0 Molar Ratio of 
Sulfamate:NaOa and a pH Value of 38 ^ °' 

■^^^^^^'Po^wasp.eparedlnamannersir^ 

n^Example4.except that the amount Of sullamic acid added was 65.39(0673 
moo. and the pH of the mbcture was adjusted lo 3.8 by adding solid sodium 

hydroxide. 
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The total available chlorine concentration as a function of time for the 
pofyacrylat^buffered solutions w«hva^^^ 



IS presented In Tables 5 and 6. 



^Ac^e tiered scu^co. PH 3.8, Stored a, 2rc availabte cNortne 
available chlonne remaining). 



Day 

~0 
11 
34 
41 
77 



Mole Ratio 
0.67:1.0 

0.279 
0.260 (93) 
0.036(13) 
0.000 (0) 



Mole Ratio 1.0:1.0 

0.282 
0.270(96) 
0.258 (91) 
0.251 (89) 
0.220 (78) 



Mote Ratio 2.5:1.0 

0.299 
0.287(97) 
0.286(97) 
0.285(96) 
0.278 (94) 



laWee: Aaylate buffered solution. pH 3.8. stored at 
expressed as molarity, bracketed values indicate ihe 



available chlorine remaining). 



40X (total available chlorine 
percentage of the initial total 



Day 

0 

4 
11 
15 
41 



Mole Ratio 
0.67:1.0 

0J279 
0.238(86) 
0.000(0) 



Mole Ratio 1.0:1.0 

0.282 
0.268(95) 
0.228 (81) 
0.004 (1) 



Mote Ratio 2.5:1.0 

0.299 
0.294 (99) 
0.285(96) 
0.284 (96) 
0.263 (86) 



The data in Tables 5 & 6 sbosv that the stabiTrty of the bleach 
•s greatly increased when the ratio of sulfamate hypochlorite 

1:1. 



compositions 
\s greater than about 
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EXAMPLE7 

Evaluation of Ume Scale Dissolution 

(a) Preparation of Stal)iiized Bleach Solution. 

A sokition containing 3.0% tr««>dhim citrate rt^^^ 
monohydrate.6.0%sulfamK:aod. 13-9% aqueous sodium hypochh^(„ 4% 
weight), and 1.0% boric add was prepared by a n^thod s^^^ 
Examptesl-a The pH of the soh^„ was adj^ed to 3.0 by adding soHd sodium 
hydrDXKJe.Themolarratioofsulfamate:hypochloritesvasfoundtobe21-lo The 
concentration Of total available chlorine, determined by iodometric titration, was 
0.291 M, 



(b) Ume Scale Dissolution: Method 1. 

warble Chips Of known mass (Rsher scientific. UK Lim^^ 
the solution f«>m part (a) without agitation for 8 hours at 22 -C. Thechipswere 
removed from the solution, washed with deionized water, dried overnight at 50 



and vkieighed. The percent dissolution 



original mass lost by the chips. The results of three such 
in Table 7A. 



was calculated as the percentage of the 



expernnenls are shown 



Table 7A 



Initial Mass 
of Chips 

5.07 g 


Final Mass 
of Chips 

3-72 g 


% Dissolution 
26.6% 


5.02 g 


3.59 g 


28.5% 


5.02 g 


3-68 g 


26.7% 



A similar composition as described above was prepared without boric add 

Ume scale dissolution experiments were perfom^ as described above The 
results of three such experiments are shown in Table 7B. 
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Table 7B 




Example 



l"slmlla,exp«imente,u*a delated w^erlnpbce Of «««,„6<„o, 
le 7, no marble chip mass loss was observed. 



(c) Ume Scale DIssolutior): Method 2. 

WI) was added to rapK«y s.,rred 1 00.0 g samptes of the solution from part (a) Th^ 
2re^redtocom^eteVdlsso.e«.ca^.e^^^^ 
^nme^e^penslonbecameactearso^ 
three such expenments are shown In Table 8. 



Tables 



Mass of Calcium 
Carbonate 




Time for Total 
DIssoMion 



TTm, the buffered, stabifeedchk^ne^^^ 
dissolve significant amounts of calcium carbonate, 
scale, in either chip or powder form. 



a major constituent of lime 
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Examolea 

Preparation of a TMckared Stablbed Addic Bleach ComposHlon 
me9»u»a„«cao«,.,.18mote„wer.««.^«,»„jo09o.<te^ed water 

M~e<.^,pH«a*^e„,«,3.5wi,ha<«to».so«NaOH. ■n„,.«,^„^ 
«« resuH^ soM»« was a*sted to 2.00 kg using adcllfi««, dei^ 

^w^20.0,orsod^a.e<^e«»^^^^ ^ 

^ eftoxy s^ate (Stepan Stec* C^,30, 30% acsves soluiion. S,U, 
a»n»^Coaw.N„«.„,,L^ ■n»toaavaife«ec«odneco«Wo..ho 

»-kened bleach soMoo was deton^ Via iodomwicw^tobel^ 
^essedasHNaOC. Theviscosi^c^^.^^^' 

~as«ed,s685cen6p«i««22.C(B™c«ieldRVvisc««^.spM,.»,,„ 

^'^^^'«^e'"ovalstudieswerea>nductedusingthethickene^ 

-^^asimtern^nner to that cH^ined in Example 7^^^ 

such experiments are illustrated in Tal)te 9. 

Tat)te9 




«'^'"9evah,ations With the thickened bleach soMion were 
"s«g mok, stained tites. prepared by spraying a concentrated aqueous 
suspension of AspergiBus Niger moW (ATCC 6275) spores onto the porous 
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surface of 10 cm x 10 cm svhlte ceramic tiles using a Preval 465 <n« 

Valve Corp Yonkers NY^ Th.«. '"^ ^ sprayer (Precision 

orp.. Yonkers. NY). The ties were air dried for several days at room 
temperature and cut into 5 cm y«Jrmc^ oays at room 

gentlestreamofdeionizedwaterforimin.,f ^ "»>^nnsedwrtha 

•vf ivceu waier for i muiute arvl ah- dried owAmt^M « 
tile, treated with 13 g of dejonizedwaf*.rn ^ '^"'^ overnight A second 

analyse of the t.les was conducted using a Minofta CR 300 Chroma l^ter (1 cm 
diameter port), measuring 6 separate areas on f . ^ ^ 
TK^, u surface of the stained tiles 



Tabte 10 


Tile-Treatment 


-L Prior to Treatment 


Thickened BJeach 


26.7 


Solution 




Deionized Water [ 


23.6 




26.2 



As demonstrated In Tabte 10 al>ove sincAfh^ i ^ 

* ^'•'*»'reamenlwi«i the thickened 
'*a*so»*«,„ea*M™s,hea„„ir3ort9»«,w«,ecoto,. 

DCAMPLE9 
Malodor Reduction Evaluation 

The ab!»„ Ofthe compos»«« „, ,he p^sen. ir.^ ^ ^ ^„ 
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Methodolofl Y 




diluted with deionized water to make a 1% solution. 
Malodor R eagents - Solution A 

• Dlpropyleneglycol 

• ThioglyconcAdd 

• n-CaproicAdd 

• n-Mett>yl MorphoHne 

• P-Cresyl Isovaierate 

• 2-Thionaphtt>ol 

• Scatol (Firmenich) 

49 of Solution A was taken and further diluted with 1 liter of deionized 
water - (Solution B). "«onizea 

■•°09<>'^«orosu.famatesolutionofExample8wasaddedtos^^ 
andp,acedlnasnifftestchamberof2cubicmete,s. (ProductA). Thiswas 
repeated with a second sniff test chamber of the same volume. - (Product B) 

•"'^'^d-ifftestchamberwasplacedllHerofso^ 
deionized water - (Product C). 

1009 of a ditorosulfamale solution of Example 8. (Product D) 

*'^='»'<«P«>**w«eteRu«fc,urt«.h,he*ambo«torabou.30 



Results 



product, the following results were obtained: 
ProductA mean score - 13.12 
Product B mean score - 15.29 
Product C mean score - 43.41 
Product D mean score - 4.91 
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Concluslons 

There was a significant difference in malodor strength between products C 
and A and between C and B. No significant difference was noted between A and 

B. "^condudedfromtheseresuttsthatlhecompositionofthepresent 
invention significantly reduced the malodor. 

Example 10 
Microbial Control Evaluation 

AntimicrDbial perfomiance of a stabilized hypochlorite formulaljon 
containing 2.000 ppm total available chlorine was evaluated using the IsoGrid 
Hydrophobic Grid Membrane Filtration Disinfectant Efficacy Test (QA Life 
Sciences. Inc.. 6645 Nancy Ridge Dr.. San Diego. CA 92121). Efficacy versus 
i§^>eddiia^StaBhyto^ 

evaluated using a 5 minute contact time. 

A base fomrjulation was prepared in a manner similar to that outlined in 
Example 2. The citrate-buffered fomriulation was deteonined to have a totaf 
avatebte chlorine concentration of 9.81 1 ppm. a one to one mole ratio of 
sulfamate stabilizer to hypochlorite and a pH of 5.0. This base solution was 

diluted using sterile deionized water to produce a test solution having a 
available chlorine concentration of 2,000 ppm. 

The following modifications in the Disinfectant Efficacy Test melhodoloay 
were made: 

1. "^^^^pecieswereinoculatedinTrypticSoyBrothratherthanNu^ 
Asparagine Broth as called for in the manual. 

2. "^^^ suspension Of each organism was diluted do*^ to approxima^ 
log trter in fresh bruth. A 10.0 ml aBquol of the dilution was then used to 
inoculate the test filters to achieve the desired 6 log chanenge per test filter 
three 1.0 ml inoculation aliquots of a 6 log titer as specified by the IsoGrid 

manual). 

In order to achieve "countable- control fiHers. an abquot of the above 5 log 
trter wasdiluted using fresh broth to achieve a 1 log titer. The control filters 
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wera then Inoculated with 10 ml allquots to achieve a final 2 log challenge per 
control filter. ^ ^ 

the filter for the desired 5 minute corrtact time. 

4. Tf^Letheen Fast Green Agar specified in the Manual to culture the 
neutralized test memlxanes was replaced with standard nutrierrt agar 
containing Fast Green FCF dye 

Foltovving an incubation period of 24 hours at 35«C (48 hours for S 
aureus), the filters were evaluated as specified in the IsoGrid Methods Manual 

The results sho^ are mean log microbial reduction values: ^triplicate tests .^re 
perfom,edversusE.^dupllcate tests were perfom^ed versus S. aureus andP 

Screenino vs. g: cnii 

Posrtive Control 7.62 4.14 x 10' ~ 

Stabilized Hypochlorite 2.89 7.76 x1(f 

Screening vs. S. aumtx 

Positive Control 7.12 1.31 xio' 

Stabilized Hypochlorite 1.69 4.94x10' 

Screening vs. P. aartM^ nn^ 

Positive Control 6.60 4.03x10' 

Stabaized Hypochlorite 0.866 7.34 x10» 574 

'"^""^.tf^POsilhrecontrolswerelreatedonlywithsteriledeion^^ 

water. 

A^^^^ above, the substrates achieved a 4^ reduction in micr^^^^ 
contam.nants when treated with compositions of the present invention. 



4.73 



5.42 
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INDUSTRIAt A ppuCARII ITV 
The present invention advantageousJy provktes a stabilized acidic 
bleaching soMion wWch can be effectively manufactured using conventional 
meansthatdoesnotsubstantiaBydegradeduringstorage. The solutions of the 
present .vention are particularVeffectiveasacteanerforre,^^^ 

»-escale.n,oldandrnildewfromhardandsoftsurfaces.Thelnvent«^ ' 

pro^odes deodorfeing and microbial control 

scale, soap scum, mold and mildew from hard surfaces 

Ottw variations and modificatfe 
slalledintheart This invention is not fimited except as set forth in the claims. 
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WHATISCUIMEDIS: 

1- ^^»-'>"«ed acidic bleaching composHioncompr^^^ 

(a) a source of uniposHive chlorine Ion; 

(b) a chlorine stabiRzing agent; 

composifion with a pH in a range Of atout 2 to about 6.5; Md 

(d) water; 

|^««n^ra,i„o,chMn.sta««^a9«,,^^,,^ 
in Iho composition is greater than about 1:1. 

^As^feodac^^bteact^ngeon,^ 

c«^.tabto„g agent lsseloc,adfton,tl»!^e^o«s^an>ic acid 
sulfonamides, and melamlne. 

3^As.aN,t.e.a^b.eacn^eon,posi«onaa«dhgtoc.a»n2,w^ 

^of un,pos«.« cl*»,ne ion is selected from tt« g™„p consist-^ 
-"l^lorite ion. lwoc^lo,ous ac«. and an aqueous s.^ 

^As^fcedaadicbteacNngcompositionac^ 

««»c buffe„s selected »om gro^, ^nsfst*^ „, ci«c acid, pc^aayfc a*. 

acid with vnyl ethers, and mtdures thereof. 

S^stabili^d acidic bteaching composition acoo,*^ 

^-'^-^^agen.iss^.^aci.lth.so^ofsouceo;.^ 

*k»e,on,shypochlod.eioaandth.mctoralioo,s*anfcaddtohyp«^ 
»nB«aran9eofln>maboull.5:1toabout4;1. "yPKMonle 

^.abifeed acidic bteachingcomposit,onaccc«l^,oc^^5,.*ere^„3« 
bteachmg composition has a pH in a range from about 2 .0 about 4. 
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7. A stabilized acidic bleaching composition according to claim 6 ^ • 

«»np™n9 a source of unipo«ve B«»rtne in an amou^ 
=bou.0.05%.oa^a*t,««wo,.^co™pj^""*'^'^ 

9. AsabilizMaddfebteachinocomposllionaccorthoto^^ 
a-candelemenlalbranlne. ' f^"™- "Bsnosium or 

10. A^'^ai^acMtebleachingcompositionaccortMtoetelms *.«k. 

b*^o~.o I, , F^issongof C-C,« aBcyl sulfates allcvl 

l>enzene sulfonates, secondary aBcyl sulfonates r r L 

mis selected from the group consistir)gsodlumlaurvl«.ifi>tn 

«. '*'^«a^"*ac«„gcon^acco,di„g,odaim1 ft«her 
<w"pnsing a thickening agent <»nl, further 
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15. A method for removing fime scale from a hard surface; said memod 

compris.r^app,y,ngtothe hard surfaceastattfeedackiic bleaching com^^^^ 
comprising an admixture of: composrtron. 

(a) a source of source of unlpositive chlorine ion; 

(b) a chlorine stal)ifeing agent; 

««>P<»*»ow«,apHlnatan8eofal»«2toe.5;and 

(d) water; 

«iecomposilionisgrealermanalxHjl1:1. ""nerniin 

17. A memod according to claim 16 wh*^in ^ 

is selected f™,,K. ^'^■*^"»»«»''»o"«iiposilive chlorine Ion 
^ selected ftc„,,heoro.pco„sis6ngo,h,pochlomeloah,p<^^ ^ 
an aqueous somBon of chtoiine gas. «".ana 

la *-»>«'«-*9.oca,„l7.»^i„^^^,^^^ 

Phosphonc acid, copo^mers ., maleio acid wlm e^ 
«»P°^™«so,n»teicac«wi.hac^ac*te.p„^ 
elhere, and mbdures thereof. "oonraivinyl 

mAn«ji^accort„gfc,c»„1S.^,,«chlc«,„3,3,,^ 
«^a«a„dU«™.a,.Boo,su^„^,^^,,,,.^^ 
Of from about 1.5:1 to about 4:1. "••"^nge 
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20. A method according to daim 19 wherpin <!aw ki^^^k- 

y 'f.wnereinsafd bleaching composiUontias a dH 

in a range from alxxjl 2 to about 4. 

21. A method according to daim 20. wherein the molar ratio of sulfamic add to 
hypodilorite ion is in a range of from about 2:1 to about 25:1. 

22. A method according to daim 19. wherein said bleaching composiUon further 
comprises boric add or a borate salt in an amount effective to enhance imescale 
removal by the composition. 

23. A method according to daim 15. wherein said bleaching composition further 
composes a thickening agent. 

24. AmethodofredudngmicroWalcontaminantsonahard surface; said method 
comprising applying to the hard surface a stabilized addic bleaching composition 

comprising an admixture of: 

(a) a source of source of unipositive chlorine ion; 

(b) a chiorine stabilizing agent; 

(c) an addic buffer present In an amount effecti^^ ,o provide said bleaching 

composition with a pH in a range of about 2 to 6.5; and 

(d) water. 

Wherein the moter ratio of chlorine stabilizing agent to unipositive d,Iorir)e ion m the 
composition is greater than about 1:1. 
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25. A method according to claim 26. wherein said chlorine stabilizing agent is 
selected from the group consisfing of sulfamic add. a^A sulfonamides alley! 
sulfamates. cydoalky. sulfamates. aryl sulfamates. alkyi sulfonamides and 
n)elamine.27. A method of reducing malodor emanating from a surface; said 
method comprising applying to the surface a stabilized addic bleaching 
composition, comprising an admfarture of: 

(a) a source of source of unipositive chlorine ion; 

(b) a chlorine stabifizing agen^ 

(0 an addic buffer present in an amount effective to provide said bleaching 

composition a pH in a range of about 2 to 6.5; and 
(d) water. 



Wherein the molar ratio of chlorine stabilizing agent to unipositive chlorine ion in the 
composition is greater than about 1:1. 
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